Hypothalamic AMPKα2 regulates liver energy metabolism in rainbow trout through vagal innervation.
Hypothalamic AMPK plays a major role in the regulation of whole-body metabolism and energy balance. Current evidence demonstrated that this canonical mechanism is evolutionary conserved. Thus, recent data demonstrated that inhibition of AMPKα2 in fish hypothalamus led to decreased food intake and liver capacity to use and synthesize glucose, lipid, and amino acid. We hypothesize that a signal of abundance of nutrients from the hypothalamus controls hepatic metabolism. The vagus nerve is the most important link between the brain and the liver. We therefore examined in the present study whether surgical transection of the vagus nerve in rainbow trout is sufficient to alter the effect in liver of central inhibition of AMPKα2. Thus, we vagotomized (VGX) or not (SHAM) rainbow trouts, and then intracerebroventricularly administered adenoviral vectors tagged with GFP alone or linked to a dominant negative isoform of AMPKα2 (AMPKα2-DN). The inhibition of AMPKα2 led to a reduced food intake in parallel with changes in the mRNA abundance of hypothalamic neuropeptides (npy, agrp1, cartpt) involved in food intake regulation. Central inhibition of AMPKα2 resulted in liver in decreased capacity of use and synthesis of glucose, lipid, and amino acid. Notably, these effects mostly disappeared in VGX fish. These results support that the autonomic nervous system actions mediates the actions of hypothalamic AMPKα2 on liver metabolism. Importantly, this evidence indicates that the well-established role of hypothalamic AMPK on energy balance is a canonical evolutionary preserved mechanism that appeared at least in the fish lineage.